Introduction
Intensive investigation of an outbreak of at least 182 cases of pneumonia with 29 deaths at the American Legion convention in Philadelphia in 1976 revealed that the causative Legionnaires' disease (LD) agent was a Gram-negative organism demonstrable only by special techniques and capable of growth only on special media (Fraser, et al., 1977; McDade et al., 1977; Chandler, Hicklin and Blackmon, 1977) . The development of serological tests for infection with this agent by the Center for Disease Control, Atlanta, Georgia, has indicated that Legionnaires' disease is not a new entity, that its distribution is widespread, and that it may occur sporadically as well as in epidemics (McDade et al., 1977) .
This first case of indigenous infection in Scotland has already been noted briefly (Lees, Tyrrell and Boyd, 1977) , and now that investigations are completed a fuller report is given.
Case report
A 21-year-old female who suffered from grand mal epilepsy injured her right chest during a convulsion. A chest X-ray taken the next day showed no abnormality, but she began to feel breathless, feverish and unwell a few days later and was admitted to a local hospital 9 days after the X-ray. Post-mortem findings The post-mortem was carried out on the same day 7 hr after death. The body was that of a well built, rather obese young adult female. There was no gross abnormality of any body system except the respiratory tract.
The larynx, trachea and major bronchi showed no inflammation, hypersecretion of mucus or frothy pulmonary oedema. The right lung (555 g) was about 20% increased in weight, while the left lung (860 g) was about 100% increased in weight. There was a moderate fibrinous pleurisy over the surface of the right lung and deposits of fibrin connected the lung surface to the chest wall, thereby loculating the 750 ml of clear straw-coloured fluid in the right pleural cavity. Dissection of the partly collapsed right lung showed moderate congestion and minimal oedema affecting all lobes equally. There was no evidence of consolidation. The bronchi were not thick-walled or prominent and contained no mucus or pus. The left lung (Fig. 1) The heart (300 g) showed no abnormality on inspection or after dissection. The origin of the circumflex branch of the left coronary artery showed a one-cm soft plaque of atheroma but the lumen was patent; the rest of the coronary arterial tree was normal.
Conventional bacteriological cultures of the right pleural fluid taken at post-mortem yielded no growth after 48 hr and 5 days, and culture of material from the lower lobes of the right and left lungs and of post-mortem blood were negative. Virological study of a tracheal swab and the virus antibody titres in a post-mortem sample of blood were also diagnostically unhelpful.
Histology of the right lung showed only partial collapse in all lobes with rather marked capillary congestion and with haemosiderin-bearing macrophages in most alveoli. A rather marked aseptic fibrinous pleurisy was evident. There was no evidence of infection. On the other hand, histology of the left lung showed very severe pulmonary oedema rich in hyaline membranes (Fig. 2) and the lower lobe showed in addition scanty scattered foci of pneumonitis. In these areas one or 2 alveoli contained a number of neutrophil polymorphs as well as macrophages (heart failure cells) (Fig. 3) (van Orden and Greer, 1977) had also failed to reveal the LD agent.
When information about the Dieterle staining method became available in Glasgow, sections from the lower lobe of the left lung were stained and studied with the oil immersion objective at several sittings. After persistent search, 3 highly suspicious areas have been photographed which appear to show LD organisms (Fig. 4) . The problems of the interpretation of Dieterle-stained sections have been referred to (Chandler et al., 1977; Blackmon, Hicklin and Chandler, 1978; Boyd et al., 1978) .
Discussion
The development of serological tests for Legionnaires' disease, notably the direct and indirect fluorescence antibody techniques, have shown that the condition is not a new one and is widespread (McDade, et al., 1977) . These authors refer to outbreaks in the Washington area and Pontiac (Michigan) while Macrae and Lewis (1977) refer to an outbreak in Nottingham, England, and Lawson et al. (1977) , Lawson (1978) , and Reid, Grist and Natjera (1978) record the disease in Scottish tourists returning to Glasgow after holidays in Spain. The pathology of the deaths among these last cases has been reported (Boyd et al., 1978) , and the pathology of the original Legionnaires' disease episode is also on record (Chandler et al., 1977; Blackmon et al., 1978) . The infection has also been recorded recently in renal transplant patients (Bock et al., 1978) . Sporadic cases occurring in the U.S.A. (McDade et al., 1977; Keys, 1977; Jones, Beecham and Dennehy, 1978) , and elsewhere (Lees et al., 1977; Ashford, Edmonds and Shanson, 1977; Meenhorst et al., 1978) have also been noted. The present case is the first one known to originate in Scotland. The patient had no contact with illness resembling Legionnaires' disease and there were no secondary cases. Nor had she been out of Scotland except for a visit to Ireland 8 years previously.
In the Philadelphia outbreak typically the early symptoms of disease were malaise, muscle aches and headache, followed in a day or so by rapidly rising pyrexia, unproductive cough and chest pain (pleuritic in 33%O of the patients). Physical examination usually revealed rales but no evidence of consolidation. Chest X-rays showed areas of infiltration or consolidation which usually progressed to consolidation of greater extent. Effusions when present were usually minimal and did not require special treatment. The present case appears to be the first reported in which the presentation was a large pleural effusion and is also unusual in having a fatal outcome despite the youth of the patient, since deaths are commoner in the older age groups. In the Philadelphia outbreak erythromycin and tetracyclines appeared to be the most effective antibiotics. Experimental results from infected guinea-pigs lend support to this finding (Fraser et al., 1978) . In one sporadic case (Keys, 1977) doxycycline and in another (Meenhorst et al., 1978) , a combination of rifampicin and a tetracycline were thought to be beneficial. In the present case, treatment with erythromycin did not prevent a fatal outcome but may have accounted for the paucity of LD organisms found on histological examination, virtually all of which were intracellular.
In the Philadelphia outbreak, hyaline membrane formation in the lungs was a prominent feature post mortem in a number of cases (Blackmon et al., 1978) . It was appreciated that many factors could be responsible for this finding and one possibility was the prolonged inhalation of high oxygen concentrations (Fraser et al., 1977; Blackmon et al., 1978) . Hyaline membrane formations were also a prominent feature in the present case, but only in the left lung. Oxygen therapy was no more intensive than in many routine cases so that it seems probable that in this case at least hyaline membrane formation was an integral feature of the disease.
